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Model #2 96Link ROD Event DataPath

Link ODATA 1b <« HOLDoutput 1b| Event Evnt
Formatter |© P o Router Events 325 | SLINK SLINK
) Fifo0 Fifo 40by > g g ”| Event Fifo ISLINK 1b
Link 11DATA 1by| FITO DATA »| Builder Bldr DataValid 1b
B Fifo0 32bx4wW
I EvntFrgBldr . ITo » _Events 46}‘
DATA 46b i
ink 12DATA 1h, OR < from SLINK HALTOUTPUT 1b
Formatter Eifo 40
- Fifol ozl y
Link 23DATA 1by DATA <STOPOUTPUT 1b
| DSPO Trapped 32k | DSPO Processed 168
ink 24DATA 1 Fifo/Buffer [DATA | Module |Trapped
Formatter Eifo 400 DATA
. : ifo 40by
ink 35DATA 1p.| Fifo2 oata >
I DSP1 Trapped 32k | DSP1 Processed 168
Fifo/Buffer [DATA | Module |Trapped
Link 36DATA 1b,) DATA
Formatter |
ink 47DATA 10| Fifo3 — ERS0y
Evnt DSP2 DSP2 Processed 16k
| Fifo/Buffer HL1a02d320y. Module :Trapped
_ Frg DATA DATA
Link 48DATA 1] «—HOLDoutput 1b Bldr
Formatter .
) Fifo4 Fifo 40b: > EvntFraBIdr: Fifol _
Link SODATA 1b,| DATA DATA 46b DSP3 Trapped 32b, i DSP3 Processed 16q
I Fifo/Buffer [DATA  ~: Module :Trapped
DATA
e e I Y I (N SN (O AN
Formatter Eifo 400 Event 460 .
. 110 » f =
Link 71DATA 1by| FifoS DATA > Header/Trailer RODController < R
[ < TIM EventDATA _16b
ink 72DATA. 1b pocCARD
Formatter it 400 interface
. : ifo 40by
ink 83DATA 1p.| Fifo6 oata > .
Link 84DATA 1b,)
Formatter
_ Fifo7 Fifo 40b, from TIM
Link O51DATA 13| DATA vmeBUS
P DynamicMask 12b i’

2/2/00 NOTE: Some signals have been omitted for clarity



Model #2 96Link ROD DebugPath

2/2/00

LinkODATA 10 | toi | Link ODATA 10 Event Evnt R
in Memory0 (=i »| Formatter Fifo 400 Fragment Frg outer SLINK SLINK
Fifo0 L0ppy Debug | o ;
Link 11DATA 1b, Link 11DATA 1b,, DATA Memory0 Builder Bldr Event Fifo
> Fifo0 32bx4W
Link 12DATA 1by)| Link 12DATA 1h,)
Formatter Eifo.40
H 110 »
Link 23DATA 1b,, Link 23DATA 1by| Fifol DATA Y
DSPO DSPO
Link 24DATA 1B Link 24DATA 18 Fifo/Buffer Module
Formatter it 40
H 110 »
Link 35DATA 1b,, Link 35DATA 1by| Fifo2 DATA Y
DSP1 DSP1
Fifo/Buffer Module
Link 36DATA 1by)| Link 36DATA 1h,)
Formatter it 40
H 110 »
Link 47DATA 1b,, Link 47DATA 1by| Fifo3 DATA Y
DSP2 DSP2
Evnt -
Frg Fifo/Buffer Module
Link 48DATA 1B INMEM Link 48DATA 18 Bldr
Formatter .
Memory1 it Fifo 40b. .| Debug > Fifol
Link 5ODATA 1, Link 59DATA 1hy| Fifo4 DATA YT Memory1 DSP3 DSP3
Fifo/Buffer Module
Link 60DATA 1b,, Link 60DATA 1b,)
Formatter |
. . Fifo5 Fifo 40by
Link 7IDATA 1b, Link 71DATA 1by| FITO DATA ” RODController
Link 72DATA 1b,| Link 72DATA 1b,, bocCARD
Formatter Cifo 40h interface
H 110 »
Link 83DATA 1b,, Link 83DATA 1p,| Fifo6 oAt >
Link 84DATA 1b,, Link 84DATA 1h,)
Formatter |
. : F|f07 Fifo 40b,
Link 951DATA 18, Link 951DATA 18 DATA ~ <EYNTIMEM R/W & Control 32, vmeBUS
o DEBUGMEM R/W & Control _ 32b
P INMEM R/W & Control 34b
NOTE: Some signals have been omitted for clarity



Model #2 96Link ROD ControlPath

HOL Doutput 1b
Formatter -~ Fragment Frg Event Fifo
Fifo0 e g Builder Bldr 32bxaW
: > Fifo0 > < XON/XOFE ___1b]
Events 468f OR < from SLINK HALTOUTPUT 1b
Formatter _
Fifol < i’ A
PP <STOPOUTPUT 1b 55P0 5SPO Command w=16b
. MessageL ist
1 Fifo/Buffer | _ Module
N Evnt < — portA portB
Formatter _ Frg T
Fifo2 < i’ Bldr
o | . Command w=16b
Fifol DSP1 DSP1 Mist
; MessageL st
1 R Fifo/Buffer | _ Module
R > < — portA portB
Formatter . I slaveDSPs
Fifo3 < i’
o | Command w=16b
EvntFrgBldrwritihgDATA 2b DSP2 DSP2 M List
1 i Fifo/Buffer Module viessageList
R EVENTTri-StateGontrol 2b > < _— pOI’tA pOI’tB
Formatter . Event _ 46b a |
Fifo4 < " Header/Trailer o
o | DSP3 DSP3 Command w=16b
. MessageL ist
1 Fifo/Buffer | _ Module
N < = portA portB
Formatter . 'y
Fifo5 < ” dspData/InstructionBUS
@ A 16adr,16data,6¢tl  22b
| RouterBUS 24b Pl
R Control Registers RODController — >
Formatter write through Registers
. > bocCARD
Fifo6 < setupBUS _ 16b | -
b 4 o EvntFraBIldrBUS 2200 Toadrsaoon Y| interface
I D SetRegK, ClearPointers,ReadCounters R
4+2adr, 8data, 4control FEtrigger/timing 48b
F ft > to FEmodule[0..47]
ormatter -
. - > <JIM TriggerDATA 8b
Fifo7 <o FormatterBUS 26b: “rom TIM
< 4+4adr, 16data, 3control
2+ _controlBUS  79b
DecoderWritesTrailer[11..0] 12b, 4 onfig,control, » vmeBUS
&ShowTrailerFLAGS[7..0] 8b monitoring,
HeaderTrailerLlimit[7..0] 8b o 5r(t)cessed/trapped
.. v ata
RodBusyLimit[7..0] 8b > 32adr,32data, 15ct]
_DEBUGMEM R/W & Control 32h rodBUSY o
< INMEM R/W & Control 34b; busyModule >
2/2/00 NOTE: Some signals have been omitted for clarity
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FetchNextModeBits 1b >

Model #2 Formatter FPGA

Note: XCV400fg-5 4800 20

- . NOTE: resolve latency requirement
MasterNSlave 1b | Link FWT Encoder: 12+6+1+15 clk cycles
L1TriggerPulse b Formatter
ﬂk |__DecoderWritesTrailer[11..0] 12b > StoreTrailerHit . .
Link - L ————|DecoderWritesTrailer 12k,
Output 1lea
FIFOs 2 state D
Mode Bit Readout state machine FF «<ShowTrailerFLAGS ___1b
from previous chip 2, 12bit words
2bits each link
to next chip ClearCurrentFlag A
TimeOutError[11..0] 12b
CondensedMode[11..0] 12b
Link[11. ODATA _12b Datavalid(11.0] 12by \,....
. latch Trailers and store new internal state
12 Link[11..0)hasTOKEN 12b on ShowTrailerFLAGS
HeaderTrailerLimit[11..0 12b HeaderTrailerLimit[11..0] 12b. i imi
Formatter BUS 21k
D[15..0]+ RODBusvL imit[11..0 Qb [Fri———— RODBuUsVLimit[11..0 12b Lo
A[3..0]+ 'D ’
RNW
EormatterBUSStrobe[11..0 ;;J
RegTransferACK[11..0] 12b FifoDATA 32b FifoDATA 32b >
- ' HOLDoutput 1b HOL Doutput 1b
l¢StrobeModeFifos  1b <StrobeModeFifos  1b
LimitREGs 29b i .
_—’ ModeFifoEmpty[11..0] 12b ). ModeFifoEmpty  1b >
( TimeOQutError[11..0 12b
Link[11..0lhasTOKEN 12b | Link Number: Link# hasTOKEN _4b
12:4 Encoder d
ReqgTransferACKJ11..0] 12b o - Lo
» : =
< FormatterBUSStrobel11.0] 1o | OPerationsController: - » >—ThisChipHasToken 1o
A[7.4] TR HeaderTral'Ier'leltREG 8b
FormatterBUS _ 26b Strobe, b ROdBUSVLImItREG_ o O
from RodContoller Acknowldae 1b TokenToReadO'utTlmeOutREG 7b
DataOverflowLimitREG 9b

2/2/00

RodController
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Model #2 Formatter FPGA: Link Formatter and Link Output FIFO

MasterNSlave 1b

L 1 Trigger 1b D—r TriggerCounter: Mode Bit Readout FetchNextModeBits 1b
TOKENin  1b > _
from previous chip TOKENCo ntroller:
—Link ODATA 1b | FormatterODATA 32b «IOKENin  1b
FormatterWriteswWord — 1b > FifoDATA 32b Fif
Link Output
Formatter [ CondensedMode 1b p ' HOLDoutput 1b
< HeaderTrailerLimit _1b FIFO -
< LinkStaticMask 1b HeaderTrailerLimit0,RODBusyL imit0 Zb;
NormalNRaw 1b > TimeOoutError0, DataOverflowErrorQ Zb:
< DataOverError 1b FormatterWritesTrailer 0 1b;
. ModeBitsIN[1..010 2b
LimitREGs 29b.
® FormatterBUS  21b —Link OhasTOKEN_1b
. FormatterBUSStrobe0 1b >
10ea < RegTranferACKO 1b TOKENout 1b
12total to next link
. 10ea —
12total
< TOKENIn 1b
Formatterl1DATA 32b > from previous link
FormatterWritesWord 1b > .
For 3 3 Link FifoDATA __ 32b
i > | Datavalidll 1b
Link 11DATA 15| S"K ) CondensedMode __1p | Ouput
> Formatter D HeaderTrailerLimit _1b | FIFO <HOL Doutput 1b HOL Douput 1b
< LinkStaticMask 1b
NormalNRaw 1h o HeaderTrailerLimit11,RODBusyLimitll 2b_
P DataOverError 1b " TimeOoutErrorll, DataOverflowErrorll 2h
- i
ModeBitsIN[1..0]11 2b >
LimitREGs 29b,
FormatterBUS 21b P FormatterBUS 21b. ink 11hasTOKEN _1b
from RodContoller E tterBUSSL 11 1
RegTranferACK11 1b TOKENout 1b >
to next chip
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Model #2 Formatter FPGA: Link Formatter

Link DATA 1b

Link Formatter:

link_in 1b

Serial ToParallelDecoder

2/2/00

»
L

A 4

decoded_data _16b | Event Word Builder: o | FormatterDATA 32b
"| 16bto 32b conversion " 4
data_out write 1b _ .
> o FormatterWritesWord  1b >
< tondensed_mode 1b <__CondensedMode 1b
< almost_full 1b < HeaderTrailerLimit 1b
< LinkStaticMask 1b
. NormalNRaw b
o Formatter\WritesTrailer 1b >

config_mode 1b

edge _mode 1b

A A




Model #2 Formatter FPGA: Link Output FIFO

FormatterData 32b FifoBuffer PipelineDataOut 32b FifoData 32b
Ll Ll L
192Word
x32bits
Fifo and
Pipeline==========----
Control
! QccupancyCount 8b SeeHea'der 0
| SeeTrailer 1b
i 7y
Sy O o
<HeaderTrailerLimit 1b i
to Formatter A A 4 1
5| >=1comparator | HasWord 1b Hasword  1b) '
[}
Fifo Control :
HeaderTrailerl imitREG 8h > >= comparator |—HeaderTrailerl imit 1hg | _StateMachine: !
| Datavalid —— 1b |
.. [}
_ RodBusyLimitREG 58 |_PassToken 1b |
L ____. Fifo and
—ReadoutCntriModeBits[1..0] 2b Pipeline
HOL Doutput 1b Control
> Operation State )
and — TokenToReadOutTimeOutREG 7b |
Control — DataOverflowl imitREG b | EnableTristate 1b
TimeOQutError b Registers
DataOverflowError 1b > TimeQutError 1b >
. DataOverflowError b o
EnableStateMachine 1b »
<CondensedMiode  1b | — LlinkHasToken  1b |
. .
—NormalNRaw  1b
FormatterBUS 22b N
4A+16D+1RNW+1Strobe

|__LinkHasToken 1b
EnableStateMachine 1b
Tokenin 1b TokenOut 1b

v

PassToken _1b | TokenManager

»
»

A\ 4

FormatterWritesTrailer 1b FormatterWritesTrailer  1b >
from Formatter to RODcontroller
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Model #2 Formatter FPGA: FIFO Control StateMachine and Signals

Fifo ReadOut StateMachine: i

HOL Doutput 1b S EnableTristate 1b >

SeeHeader b, .

SeeTrailer 1b, DataValid b,

TimeOutE: 1h v PassToken 1b >
%’ DataOverFlowError 1b >
%’ TimOutError b

ReadoutCntriModeBits[1..0] 1b > >

EnableStateMachine 1b >

NextReadoutAddress )
TokenToReadOutTimeOUtREG b, —EnaplePipeline ____1b
from local REGister file | ClearReadPointer  1b
DataOverflowLimitREG o, —EEQQupuEnanle b,
from local REGister file
Fifo and
> Pipeline
Control
— FormatterWriteswWord  1b ! Fifo Writeln StateMachine: | FifoWriteEnable  1b o

HOLDoutput 1b NextWriteInAddress 1b >

ReadoutCntriModeBits[1..0] 1b , MblL,}

HOL Doutput 1b o SelectDebuglnput 1b >

»
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Model #2 Formatter FPGA: FIFO StateMachine Structure

Outputs

NextState
Inputs
State o Next
Register State
R PresentState .| Logic
enable
A
Output
» Logic
Enable
Clock

2/2/00
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Model #2 Formatter FPGA: FIFO ReadOut StateMachine and Signals

LinkHasToken 1b
HOLDoutput 1b
"| Fifo ReadOut StateMachine:
State machine contains a 2 clock delay from inputs to outputs DataValid b o
SeeHeader 1b ! Read out data on every clk given the following conditions: i
SeeTrailer 1b,! EnableStateMachine = LinkHasToken PassToken 1 5
TimeOutError b,
ReadoutModes: > \
—DataOverflowError  1b 3 ) Normal Readout of Current Event - EventFragmentBuilder control NextAddress y| ) NexiReadoutAddress 1b
. 01 Link is Masked Off (no formatting nor data collection) - EvntFrgmntBldr control Fifo and
ReadoutCntriModeBits{1..0] 1b 10 Skip link for this event - EvntFrgmntBldr control ReadWord > ) EnablePipeline b Pipeline
11 Read over first event in fifo and readout second event - EvntFrgmntBIdr control " Control

ClearReadPoin 1b

ERROR Timers/States:
1 TOKEN to Readout TimeOut - Have not received data Words from formatter
. - If ((LinHasToken & (/HasWord) & (TimeOutError))
—EnableStateMachine  1b : count till TokenToReadOutTimeOut limit, assert PassToken
2 Link Spews Data - Events of greater than (31*16 Pixel, 768 SCT) Words

- If ((LinkHasToken) & (DataOverFlowError))

: count till DataOverFlowError limit, assert PassToken

DisableTristateBuffer

¢ LimeQutError 1b

LataOverflowError 1b

ClearTimeQutCounter  1b >
ClearOverFlowCounter 1b

TokenToReadOutTimeOutREG 7b
from local REGister file ¢ - L 5 . TimeOutError 1b
» TokenToReadOutTimeOutCounter(local) p| >= comparator >
> WordCountCounter(local) <. »DataOverFlowError 1b
DataOverflowLimitREG %, ——>| > comparator

from local REGister file

2/2/00



Model #2 Formatter FPGA: FIFO ReadOut StateMachine State Diagram

HasWord &

Reset SeeTrailer
HasWord &

SeeHeader &
SeeTrailer

ClearTimeQutCounter

ClearOverFlowCounter HasWord .
State: Reset - > EnableTristate -
ClearReadPointer . >
MadeFifoEmpty i HasWord & | FIFOQutputEnable .
1 ReadoutMode0 NextAddress
State: RWDV State: RWDVPT\ | Readword
NOTHasWord ReadWord ReadWord :
DataValid DataValid >
HasWord & PassToken | PassToken
ClearTimeOutCounter SeeTrailer & HasWard &
> asWor | ClearDataOverflowCounter
ClearDataOverflowCounter > SeeHeader &
TimeOutError OR NOTSeeTrailer HasWord &
ReadoutMode0 OR DataOverflowError SeeHeader &
ReadoutMode3 HasWord & NOTHasWord OR SeeTrailer

NOTSeeHeader &
NOTSeeTrailer

State: NDO
NoData

State: PT

}_ammm»

Pass PassToken
Token FIFOOutputEnable

NOTHasWord &
ReadoutMode0

ReadoutModel OR
ReadoutMode2

NOTHasWord &
ReadoutMode3

HasWord

|_ReadWord
PassToken

FIFOOutputEnable N

State: RWPT
ReadWord
PassToken

NOTHasWord OR
HOLDoutput

State: RW
ReadWord

State: ND1
NoData

ReadoutMode3 &
HasWord

S E——

HasWord

2/2/00



Model #2 Formatter FPGA: FIFO Writeln StateMachine and Signals

FormatterWritesWord 1b

A 4

HOL Doutput 1b

A

ReadoutCntriModeBits[1..0] 1b >

Fifo Writeln StateMachine:
State machine contains a 2 clock delay from inputs to outputs
While in Modes 0,2,3: write in data whenever the Formatter commands it.

WriteinModes:

00 Normal Writein of Event data - EventFragmentBuilder control

01 Link is Masked Off (no formatting nor data collection) - EvntFrgmntBldr control
10 Normal Writein of Event data - EventFragmentBuilder control

11 Normal Writein of Event data - EventFragmentBuilder control

FifoWriteEnable 1b >

b,

ClearWritePointer

b,

2/2/00

14



Model #2 Formatter FPGA: FIFO Writeln StateMachine State Diagram

Reset

State: Reset >

1
1
ReadoutMode0,2,3
State: FDW State: FIAP
Increment .

Formatter Jiiion
DataWrites C

' Pointer

ReadoutModel

FormatterWritesWord

2/2/00

15



Model #2 Formatter FPGA: Operation State and Control Registers Block

NormalNRaw 1b >
HasWord 1b >
HeaderTrailerLimit 1b >
TimeOutError 1b >
DataOverflowError 1b >
HeaderTrailerLimit b
OccupancyCount 8b ;
::OI(?SISREG 0x0  15b CondensedMode b
LinkStaticMask b
ConfigREG 0x1 2b ”
local A sel R/INW Adr Data
L [ [ 1
FormatterBUS 22b Register Select Decoder & Read/Write Control
4A+16D+1RNW+1Strobe ReqTranferACK 1b o

2/2/00



Model #2 Formatter FPGA: FIFO Buffer

Fifo and
Pipeline
Control <

v

Increment FIFOOccupancy Counter 8b
Decrement OccupancyCount |—OccupancyCount  8b
Reset 1b
»  Reset
>
NextWriteInAddress  1b .
| - ] b > NxtAdrs Write In AdrCounter 8b .
ClearWritePointer 1 » ClrPointer WriteInAddress | WriteInAddress 8b
>
NextReadoutAddress  1b
| dPoi b »|  NxtAdrs Read Out AdrCounter 8b
ClearReadPointer 1 » ClrPointer ReadOutAddress |—ReadOutAddress 8b
»>

NextReadOutAddress 1b

NextWriteInAddress 1b

ClearWritePointer 1b

ClearReadPointer 1b

2/2/00

HasWord  1b
from FIFOOccupancyCounter

Detect Header | Trailer

SeeTrailer _1b >

SeeHeader 1b >

A

PO 32b

FIFOWriteEnable 1b FIFOWriteEnable 1b > R
FIFOOutputEnable  1b FIFOQutputEnable 1b e
EnablePipeline 1b 1st Event Header g
Dataln_32b ~J WriteINpoint ReadOUTpoint | aou a2 DL 320 !
192Wx32b circularFIFO f
e
r
WritelnAddress 8b
2nd Event Header » enable
ReadOutAddress 8b
A
A
Clock 1b

EnablePipeline 1b

DebugDataOut 32b

17



Input Output
Data/ BlockSelectRam0,1 2 x 16bits x 256Words Data/ )
FifolnputData0 32b ] Address LinkO Link1l Address FifoOutputData0 32b N
FifolnputDatal 3op | MUX Words[0:127] Words[0:127] MUX ifoQutputDatal __ 32b
FifolnputData2 32b < 23?!&?&31:0] iztgggg[ﬂiol — foOutbutData?  32b
; »| OutputEnableA OutputEnableB < .
FifolnputData3 32b < <
I £ »|  WriteEnableA WriteEnableB < LoupLDee 2L
—> CIkA ClkB <
FIFOWriteEnableLink0 1b, BlockSelectRam2,3 2 x 16bits x 256Words
EIEQWriteEnableLinkl 1b, Link2 Link3
FIEOWriteEnableLink? _1b Words[0:127] Words[0:127]
e — p| DatalnA[31:0] DataOutB[31:0] >
EIEQWriteEnableLink3 1b, > AddressA AddressB <
»| OutputEnableA OutputEnableB <
» WriteEnableA WriteEnableB <
e—> CIkA ClkB <—e
—WritelnAddressLinkd __5by, BlockSelectRam4,5 2 x 16bits x 256Words
WritelnAddressLinkl 8b. LinkO Linkl Link2 Link3
WritelnAddresslink?  sh Words[128:191]: Words[128:191] :Words[128:191] : Words[128:191]
I p| DatalnA[31:0] DataOutB[31:0] >
WritelnAddressLink3 _ 8by P AddressA AddressB <
»| OutputEnableA OutputEnableB <
» WriteEnableA WriteEnableB <
e—> CIkA ClkB <—e
clk 1b
ReadQutAddressLinkQ 8b.
ReadOutAddressLink1 8bl>
ReadQutAddressLink2 8b'
ReadQutAddressLink3 8b'
FIFOOutputEnableL ink1 1bI
FIFOOutputEnableLink0 1b,
FIFOOutputEnableLink2 1bI
FIFOOutputEnableLink3 1bI

2/2/00 18



Model #2 Formatter FPGA: Token Manager

2/2/00

TokenManager
Tokenin 1b . LinkHasToken 1b >
Set

StateMachine  1b

PassToken 1b —:I_\ TokenOut 1b )| Out EnableState

P J Reset .

Clock 1b . EnableTristate 1b >
TokenOut 1b >

19



Model #2 Dual EventFragmentBuilder

Note: XCV200fg-5 2352 14

from RODcontroller

TimeOoutError0, DataOverflowError0  2b

EifoDATAO 32

EventDATA

er 16b,

EventTYPE | L11D | BCID | ThrottleFLAGs
EvntFrgBIdrBUS 16b,,

<«— Mode[0.11 0  2b |
— Link#hasTOKEN Decoder]CO  4b )]
— Link#hasTOKEN Decoder|C1  4b )]

o EventFIFO FULL.EMPTY0 2b

to RODcontroller

EvntFrgBIldr Engine0:

T OKENIN0 1b

EventDATAO 32b

FIFO Ctrl Input0___3b

FIFO Ctrl Output0 _3b

\ 2 A 4

— TimeOoutErrorl, DataOverflowErrorl  2b )|
FifoDATAL 32by
EventDATA "
TIM Header 16b
EventTYPE | L11D | BCID | ThrottleFLAGs
EvntFrgBIdrBUS _ 20b EvntFrgBIdrBUS 16b,
SetRegK, ClearPointers,ReadCounters
4+4adr, 8data, 4control <«— Mode[0.1] 1 2b |
from RODcontroller ink#hasTOEKN DecoderlC2 — 4b
— Link#hasTOKEN Decoder|C3  4b )]

__EventFIFO FULLLEMPTY1 2b
to RODcontroller

| CurrentLink#0  Sb
WordCountQ 8b

|_ErrorCountsO 8b

S TOPOUTPUT 1b STOPQUTPUT 1b
EEBhasTOKENO __1b from DataDirector
TOKENout Q 1b

EvntFrgBIldr Enginel: | TOKENiInl 1b

EventDATAL 32b

FIFO Ctrl Inputl __ 3b

FIFO Ctrl Outputl 3b

Current Link #1 5b

vyvVvyYVYY

WordCountl 8b
ErrorCountsl 8b
STOPOUTPUT 1b
| EFBhasTOKEN1 1b
TOKENoutl 1b

A VYV VXN

2/2/00

Event Formatter:

Event: Header, Trailer 32b,

| EVENTTri-StateControl  2b
»

to RODcontroller

20



Model #2 GathererEngine preliminary

TimeOQutError0, DataOverflowError0  2b .
FifoDATAQ 32p | Event «[OKENID ____1b
EventDATA »| Fragement EventDATAQ 32b >
Builder EIEQ Ctrl Input0 _19b >
TIM Header 16b EIFO Ctrl Output0 _19b >
EventTYPE | LLID | BCID | ThrottleFLAGs | Current Link#0 b
_EvntFrgBIdiBUS 16Dy | WordCount0  8b
| ErrorCountsQ  8b
<«— Mode[0.11 0  2b |
. l(HALTOUTPUT  1b
— Link#hasTOKEN Decoder]CO  4b )]
. | EFBhasTOKENO  1b
— Link#hasTOKEN Decoder|C1  4b )]
< HOLDoutput0 1b —TOKENout0 1o,
- EventlD FIFOEMPTY  1b
SendNextEvent 1b >

RODctrlr FE Status/Control 16b
EventTYPE| L1ID | BCID | DynamicMASK | Link#
from RODcontroller

A 4

FIFO: TIM Header
CONTAINS: EventTYPE | L1ID | BCID |DynamicMASK

<EventlD FIFOFULL EMPTY  2b

~ to RODcontroller

2/2/00



Model#2 Event Fragment Builder Engine

2/2/00

TimeOoutError, DataOverflowError _ 2b

Insert Link/Event Header/Trailer
on Link TimeoutError

NOTE: This block must
1 drop 1/2word no-error trailers
2 overwrite non-error trailers in datawords with the next link header

v

EvntFrgBldrBUS 16b

A

OutputFIFO Controller:

\ 4 »

SetRegK, ClearPointers,ReadCounters
4adr, 8data, 4control
from RODcontroller

SetRegK, ClearPointers i’

FIFO Input Pointer
FIFO Output Pointer

A

FifoDATA ___ 32b - DATA __ 32b »| Format Event Data EventDATA _ 32b
EventDATA "| Adjust & Update Header L1ID ~
] 7Y P WordCounter WordCount _ 8b
FIFO:WordCounts WordCount  8b
L1ID offset Register File [0..47] Error Detector:
Hea_tder Detector | header, trailer, bit, <
Trailer Detector P sync, timeout, overflow
Adjust Link# L11D by countX
»| FIFO: Error Counts ErrorCounts 8b,
- Increment Link# Throttle Count  6b
D Throttle Detector |
A A
DecoderICO 4b > . .
DecoderICL 4b_| Link# Encoder Current Link# 5b Current Link# 5b >
staticMASK, staticMODE
dynamicMASK, dynamicMODE
RODctrlr FE Status/Control 16b
EventTYPE| L1ID | BCID | DynamicMask
from eventFIFO
WritelnWord

.

ReadOUT Manager: | EFBnhas TOKEN

A

I_EMDI.EI’.Q.B_I.dr_uiJ_>

STOPOUTPUT __ 1b

A

FIFO Ctrl Input_ 19b

FIFO Ctrl Output_19b

Output FIFOcounter

_ HOLDoutput

EventID FIFO EMPTY 1b

Output FIFOcount >= K Words
»| EventID FIFO EMPTY

\ A 4

22



Model #2 EventFormatter

< TOKENIn0 1b
ReadoutTOKEN
TOKENoutl 1b .
A
ReadEvent
Event Formatter:
WordCountQ 8b >
ErrorCounts0 8b >
WordCountl 8b o
ErrorCountsl 8b o

from RODcontroller

to RODcontroller

2/2/00

EvntFrgBldr WritingDATA Zb;

Generate Event Header

Code, Format error type
counts and generate messages

Event: Header, Trailer 32b o

EVENTTri-StateControl 2b >

Generate Event Trailer

FIFO: TIM Header
CONTAINS: EventTYPE | L1ID | BCID




Model#2 Router

Note: XCV200fg-5 2352 14 (HALTOUTPUTO 1b Router:
For 512 word DSP fifos we need the XCV300fg-5 3072 16 (HALTOUTPUT] 1b
OR |(HALTOUTPUT2 1b
L STOPOUTPUT ___1b <
< (HALTOUTPUTS 1b
< XON/XOFEE 1b
from SLINK SLINK:
FIFOBuffer0: ) DataType 2b >
EventDATAQ 32b o| 16K Words ® Eve”t”\i';g »| Replace Header w/Link# Events 32b SLINK DATAO 32b,
; 542 | _
»  Dump events of specific ValidData 1b >
FIFO Ctrl Input0 3b » » type
EIFO Ctrl Output0 _3b > A
TS0
* i\éem'NFov‘ DSP FIFO: DSPDATAO __ 32b
256 Words HALTOUTPUTO 1b
EventDATAL 32b .| FIFOBufferl: I DSPO Interface: 32 bits <
Current Link #1 542h ~| 16K Words Configuredby DSP lSendData0 b
to trap data by:
EIEO Ctrl Inputl __ 3b . 1 Event Type
EIFO Ctrl Qutputl _3b _ 2L1D
R LI UL .| 3ERROR Type
@o— P
TIS1 1
Event: Header Trailer __ 32b o % DSPDATAL 32b
. ords
. | DSP1interface: 32 bits (HALTOUTPUT1 1b
> < SendDatal 1b
@o— P
% DSPDATA2 32b
. ords
. . DSP2 Interface: 32 bits (HALTOUTPUT2 1b
> < SendData?2 1b
@ —p
. > DSPEIEQ: | psppatas  32p
i< . 256 Words
> DSP3 Interface: 32 bits (HALTOUTPUTS 1b
< SendData3 1b
EVENTTYi-StateControl 4b TS0 1b R
TSl 1b
TS2 1b
TS3  1b
EvntFrgBldrWritingDATA _2b >
RouterBUS 24b > » Comdensed Mode Register

2/2/00

FIFO control Registers
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Model#2 Router: HeaderReplacer and DataDumper

Replace Header w/Link#:
R R
e e
g g
EventINFO _39b . EventINFO 32b | OverWriteHeader ! ! Events 32b;
» » » S > S
t t
e e
» LinkNumberTranslator r r
EvntFrgBldr# 2b » LookUpTable ﬁ ﬁ
CurrentLink# 5b >
Clock 1b >
Dump events of specific type:
EventINEO  32b SeeTrailer _1b > Dump Control
Ven > Detect Header | Trailer SeeHeader 1b | StateMachine:
Clock b
» Detect and Compare EventType DumpEvent 1b >
EvntFrgBldr WritingDATA 2b ValidData 1b >

A 4

DirectorBUS _24b

DumpEventsOfType 4b |_DumpEventsOfTypeREG 4b |

local A sel R/NW Adr Data

\ 4

FIFO control Registers

2/2/00

RegTranferACK 1b

Register Select Decoder & Read/Write Control




Model#2 Router: DSPInterface

| |
i "1 Increment FIFOOccupancy Counter 8b i
: »| Decrement OccupancyCount FIFOOCcupancvCount  8b :
: ( ResetOccupancy 1b : Reset pancy > comparator DataBlockReadyToTransfer 1b > :
| ] |
! NextWritelnAdd 1b > !
' £X r|.e i - eSS NxtAdrs Write In AdrCounter 8b . '
| < ClearWritePointer 1b » ClrPointer WritelnAddress |—WritelnAddress  8b |
|
>> i
NextReadoutAddress g1b S '
- NxtAdrs Read Out AdrCounter 8b |
\ ClearReadPointer 1b > ClrPointer ReadOutAddress |—ReadOutAddress 8b i
» |
. EnableOutput 1b |
- 1
|
|
R R |
e e '
. |
EventNFO |9 32 | ) =7 TrappedDATAO _32b | FifoBuffer DSPDATA by !
> » > > 1
s s 256Words |
t t FIFOWriteEnable  1b | x32bits |
e e FIFOOutputEnable 1b | '
r r ReadOutAddress 8b | i
en en WriteInAddress 8b '
3 3 _‘ i
|
@ o |
|
|
|
Trap Events of specific type: ResetOccupancy by '
Trap Control NextWritelnAddress  1b '
, StateMachine: ClearWritePointer  1by » ~~[~~7"""777T77777C '
SeeTrailer 1b N >
> Detect Header | Trailer SeeHeader 1b g NextReadoutAddress 1by
ClearReadPointer 1by
Clock by EIEQWriteEnable 1D
»| Detect and Compare EventType TrapEvent 1b ResetFifo _1b
EvntFrgBldr WritingDATA 2b - < Reset 1D @
TrapEventsOfTypeREG 32b
TrapEventsOfType+ResetTrap  2regs of 16b ResetTrap 4b
local
DataTransferBlockSize 8b DataTransferBlockSizeREG 32b
local A sel R/NW Adr Data
I I I I |
DirectorBUS  24b > < RegTranferACK 1b

FIFO control Registers

2/2/00

Register Select Decoder & Read/Write Control

v
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Model #2: ROD Controller Functional Block Diagram

Note: All bus size numbers indicate data bus size only, address and control signal have been omitted for clarity. XCV400fg-5 4800 20
DSP CEOQ Mtype=010b async

Rod Resources Interface FPGA:
. . FormatterDynamicMaskEncoder: FormtterDynamicMask 16D >
FormtterTrailerinformation 12b )
_ ErontEndOccupancyCounters: EvntFrgHeaderAndControl Encoder: EvntFrgBldrDynamicMask 12b >
Front Pannel Status/Indicator LEDs 8b FECommandandConfiauration a8b
RodResourcesinterfaceProgramBits _ 1b AddressDecoder: FrontEndCommandEncoder: J >
TIM 8b o ? En Ack [€P busBuff ‘BOCSetUQBLJS 8b >
TIMInterface: " ' — 1 busButfer:
ControlREG R/INW
DebugMEM > ] 4FormatterBUS 160 >
Interface: busBuffer:
Dual Port Message Register Block > ] EvntFraBl
RodStatusRegister0 . busBuffer:
RodStatusRegisterl
InputFIFOWordCount ¥ pusBuffer: <BouterBUS iy,
_30p .| OutputFIFOWordCount 32h
< »| VMECommandRegister0 2 ) "L: _ INMEM R
VMECommandRegisterl busBuffer:
P DEBUGM
™ busBuffer:
InputFIFO.OutputFIFO - EVNTMEM R/W & Control ____32b
HPI controller: > pusBuffer: [ >
7'y L o 7 S
BootMode=01101x . |BackEndDSPO 16 ,,
BootProcess=8hitROM defualt timings o busBuffer.
MemoryMap=Mapl w2b  wib busBuffer: | BackEndDSP1 16b o
VMEbuslInterface: Interrupt 1b | RodController g '
DSPmodule: SPI | TCU
20p |2 Input FIFO: tms320c6201 < busBuffer <BaCKENdDSP? 16,
<+> mcm69d536tg8 BackEndDSP3 -
_ BackEn -
Pl «» busBuffer: >
&b Output FIFO: HPI DSP_CE1 Mtype=000b rom
mcm69d536tg8 b - BOOT Strap:
¢——e¢¢— PROM
P Interrupt 1b EMI am291v040b
yReset Management 40 DSP CE2 Mtype=011b sdram
FPGA Program Manager: | RogresourcesinterfaceProgramits, rst _ 4b . DSP_CE3 Mtype=011b sdram
8 Reset Manager: AFormattersProgramBits, rst 4o DSP MEMORY:
Reset 1b hilg BFormattersProgramBits, rst 4 32b 32Meg Bytes
e Reset EventFragmentBuilderP Bits, rst  4b 4 < » SDRAM
Suer |Reset 1b Vi g uilderProgramBits, rs > olsdt432U-10
—Reset Button 1b, | v_islta)_r' ’ RouterProgramBits, rst 4 mt2lsdt432u-
. 4x am29lv040b " mt4lsdt832u-10

2/2/00



Model #2. Address Decoder/Mapper

RodResourcesIntercfaceBUS  20b Register Select Decoder & Read/Write Control: DualPortRegisterBlockEN b
—_——>
20adr n/OutFIFO HPIControllerEN b

FrontEndOccupancyCounterEN 1b
FormtterDynamicMaskEN 1b
EvntFrgBldrDynamicMaskEN 1b
FECommandandConfigurationEN  1b

See RodControllerMemoryMap.txt for a full detail of the memory map and address
decode/remapping requirments

vVVYyVYYVYYVYY

BOCsetupBUSCE 1b
FormatterBUSCE 1b
EvntFrgBIldrBUSCE b

RouterBUSCE 1b
INMEM R/W & ControlCE 1b
DEBUGMEM R/W & ControlCE  1b
EVNTMEM R/W & ControlCE 1b

|

VVVYYVYYVYYVYY

BackEndDSPOCE 1b
BackEndDSP1CE 1b
BackEndDSP2CE 1b
BackEndDSP3CE 1b

2/2/00



Model #2: Dual Port Register Block

RodStatusREGO 32b
RodStatusREG1 32b
InputFIFOWordCount 32b
OutputFIFOWordCount 32b
VMECommandREGO 32b
VMECommandREG1 32b
Reserved0 32b
Reservedl 32b
local A sel RINW Adr Data

Register Select Decoder & Read/Write Control:

VMEBUS 42b > _ RodResourcesIntercfaceBUS 54b
" 32data+20adr+2ctrl
JACK 1b ACK 1b >
< BUSY 1b BUSY 1b >

2/2/00 29



Model #2: InputFIFO, OutputFIFO HPI controller

HPIA Read 16b
HPIC Read 16b
HPIA Write 16b
HPIC Write 16b
Block Size Read 16b
Block Size Write 16b
Status Register0 16b
Status Registerl 16b
InputFIFO work counter 16b
Increment Decrement
OutputFIFO word counter 16b
Increment Decrement
local A sel R/NW Adr Data

vmeWriteEN 1b >
vmeReadEN 1b
RodResourcesIntercfaceBUS 22b
16data+12adr+2ctrl

RegTranferACK 1b

2/2/00

Register Select Decoder & Read/Write Control
HPI data transfer manager

__ReadWordXfer |
_ WriteWordXfer |
HPI: /has 1b
HPI: Hr/nw b
HPI: /hcs 1
HPI: /hds1 1
HPI: /hds2 1
" HPI: /hrdy 1
_ HPI: /hint 1b

A
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Model #2: BackEnd Slave DSP 1 of 4

Note: Board resources are available for 4 DSP modules. Due to cost, only 2 are loaded.

BackEndSlaveDSP[0..3]

DSPmodule: SPI TCU
tms320c6701
| SendDatal0.3] 1b
EMI |le32b g DSPDATAI0.3] 32b
 BackEndDSPJ0..3] 16b o
< » HPI
— Register: Front Pannel Status/Indicator LEDs 2b
DSP MEMORY:
32Meg Bytes

A
\ 4

Command
MessageL ist
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Model#2 RODController: Formatter and EFB Dynamic Mask Encoders

FormatterDynamicMaskFifoEmptyFlag[0..7]

FormatterFifo /Dynamic Mask Encoder

8b

FormatterDynamicMaskFifoFullFlag[0..7]

—
8b
L

_FECommandPulse ~ 1b ]

RodResourcesInterfaceBUS

22b

16data+12adr+2ctrl

Serial TriggerType 1b

\ 4

DynamicMask

12b

to FormatterFifos

ReadLink,SkipLink,ReadThrough

v

FormatterDynamicMaskFifoWriteEnable[0..7] 8b

L 1triggerFormattersA,B

2b

v

FormatterDynamicMaskFifoWriteEnable[0..7] 8b

tromd —ECR. 1b,)

TIM BCR 1b;
—L1Accept  1by|
—Calibrate ~ 1by|
RodResourcesIntercfaceBUS 22b,

16data+12adr+2ctrl

2/2/00

Event Fragment Builder Header/Dynamic Mask Encoder

The TTCO-7 lines in the ROD TIM Interface document need the following
changes (Lane).
TTC4 was 1 start bit + 24L1 ID bits + 12 BC ID bits (+trigger type)
should be 1 start bit + 24L1 ID bits + 12 BC ID bits
TTC5 was ROD Clear
Should be 1 start bit +(8+2) trigger type bits.
TTC6 was unused
should be reserved for periodic reset.

TIM EventHeader

RodController Dynamic Mask to Event Fragment Builder

bit11

DynamicMask for links [11:0] 2 bits/link
DynamicMask for links [23:12] 2 bits/link
DynamicMask for links [35:24] 2 bits/link
DynamicMask for links [47:36] 2 bits/link
DynamicMask for links [59:48] 2 bits/link
DynamicMask for links [71:60] 2 bits/link
DynamicMask for links [83:72] 2 bits/link
DynamicMask for links [95:84] 2 bits/link

bit0

16b

EventTYPE| L1ID | BCID | DynamicMask | Link#

to EventFragmentBuilder

TIM Event Packet to Event Fragment Builder

bit15
L1ID bits[15:0]--[15:0]

bit0

TriggerType bits[7:0]--[15:8] L11D bits[23:16]--[7:0]
BCID[11:0]--[15:4] DetectorSpecificEventType[3:0--[3:0]

DynamicMask for links [7:0] 2 bits/link
DynamicMask for links [15:8] 2 bits/link
DynamicMask for links [23:16] 2 bits/link
DynamicMask for links [31:24] 2 bits/link
DynamicMask for links [39:32] 2 bits/link
DynamicMask for links [47:40] 2 bits/link
DynamicMask for links [55:48] 2 bits/link
DynamicMask for links [63:56] 2 bits/link
DynamicMask for links [71:64] 2 bits/link
DynamicMask for links [79:72] 2 bits/link
DynamicMask for links [87:80] 2 bits/link
DynamicMask for links [95:88] 2 bits/link
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Model#2 RODController: FormatterFifo Dynamic Mask Encoder

FECommandPulse 1b

v

2/2/00

ProgrammableDelay

L 1triggerFormattersA,B

llﬁq Registero Fifo 16bitsx256Words fifo0 Registero ;
16Bits 16b_of GroupA Formatters links[0..15] |60 48D 1By} . pni DynamicMask _ 120
WE OE | WE OF leQE0 ReadLink,SkipLink,ReadThrough
" M » WriteEnable ReadEnable |« g X to FormatterFifos
- - - - Registerl
- - < | Register1 Fifo 16bitsx256Words fifol -
WriteInStateMachine <—> - o ; o —» 12Bits
WEO [ 16Bits 5 GroupA Formatters links[16..31] > > WE OE (OEL
WEL »| WE OE |¢ 1o )
WE2 — WriteEnable ReadEnable [« Register?
.| Register2 Fifo 16bitsx256Words fifo2 —»| 12Bits
= 7| 16Bits | GroupA Formatters links[32..47] > »| WE OF |QE2
» Reset p WE OE |4 ;
> WriteEnanble ReadEnable [« %g'_itﬁ
> IS
WE XferEN AddressPointerManager: »| WE OE < OE3
2+ »| Reset Pointers
P IncrementAddress
DecrementAddress ReadOutStateMachine
¢ > OccupancyCount
pancy L XferENO OE0 |—#
— XferEN1 OEl1 —o
RodResourcesInterfaceBUS  22b * _ OE2 |—e
16data+12adr+2ctrl v OE3 |—e
FormatterDynamicMaskFifoEmptyFlag[0..7] 8b A OE4 |—e
FormatterDynamicMaskFifoFullFlag[0..7] _ 8b o OE5 |—e
g OE6 [—e
OE7 |—e
<l Control Register: »  Run/NStop FormatterDynamicMaskFifoWriteEnable[0..7] 8b_
— »| Reset i
L16b [ Register3 Fifo 16bitsx256Words fifo0 Register4
= 7| 16Bits 16b 5! GroupA Formatters links[48..63] |60 _148b 1By opic
»| WE OE |¢ > »| WE OF |QE4
T WriteEnable ReadEnable [«
- - - - Register5
- - . | Register4 Fifo 16bitsx256Words fifol -
WriteInStateMachine +—> - = ; = —» 12Bits
WEO [ 16Bits »| GroupA Formatters links[64..79] > ,| WE OE (OE5
WEL »| WE OE |¢ > . )
WE2 — T WriteEnable ReadEnable [« Register6
L | Registers Fifo 16bitsx256Words fifo2 —» 12Bits
= 7| 16Bits »| GroupA Formatters links[80..95] > »| WE OF |¢QE6
» Reset » WE OE [ > .
WriteEnanble ReadEnable [« %g'_itﬂ
its
WE XferEN AddressPointerManager: »| WE OE |QEZ
+ | Reset Pointers
»  IncrementAddress P
DecrementAddress |~
> OccupancyCount

2b

v




Model#2 RODController: EFB Header/Dynamic Mask Encoder

from
TIM

2/2/00

Serial L1ID b,

RodResourcesInterfaceBU 22b
16data+12adr+2ctrl
Wi

A

\ 4

Control Register:

4b

\ 4

Fifo 16bitsx1536Words
EFB
WriteEnable

fifo0

ReadEnable [€

Serial TriggerType 1b;

ECR 1b >
BCR 1b:
L1 Accept 1by
—Calibrate by

Trigger Signal Decoder

L1IDserialdatastream
TriggerTypeserialdatastream
ECRReset

BCRReset

L1Accept WE
CalStrobe

FSMReset

A

160

\ 4

AddressPointerManager:
Reset Pointers
IncrementAddress
DecrementAddress
OccupancyCount

\ 4

y

Fifo 16bitsx512Words
EFB
WriteEnable

fifol

ReadEnable

16b

=

|

WE

EFBHeader/DynamicMaskFifoEmptyFlag 1b

A

AddressPointerManager:
Reset Pointers
IncrementAddress
DecrementAddress
OccupancyCount

ReadOutStateMachine

Reset

EFBHeader/DynamicMaskFifoFullFlag  1b

\ A J

OEOQ

Run/NStop OE1l

MUXSel

TIM EventHeader

16b

EventTYPE| L1ID | BCID | DynamicMask | Link#

to EventFragmentBuilder

EFBHeader/DynamicMaskFifoWriteEnable

to EventFragmentBuilder

b,
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Model#2 RODController: Front End Occupancy Counters

FormatterWritesTrailer 12b > DecoderWritesTrailer
<ShowTrailerFLAGS0 1p | PulseDecoder 125:96b
. FormatterWritesTrailer[0..95] 96b
<«ShowTrailerFLAGS?T ~ 1b |
FEmodule Trigger ControllerQ
LinkO FE 1/2moduleX 10f2
Link1 FE 1/2moduleX 20f2
FEOccupancyZero0 1b >
_ RodResourcesInterfaceBUS 22b ~ TriggerSetupBUS 22b
" 16data+12adr+2ctrl "| " 16data+4adr+3ctrl v
FECommandPulse0 b o
FECommandPulse[0..47] 48b,
Ear i i FEmodule Trigger Controller47

LinkO FE 1/2moduleY 10f2
Link1 FE 1/2moduleY 20f2

FEOccupancyZero47 b N

TriggerSetupBUS  22b _ : FEOccupancyZero _1b

" 16data+4adr+3ctrl i L 5

FECommandPulse47 1b
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Model#2 RODController: FETrigger Counter

EEOccupancyCounterQ 4bits
FECommandPulse 1b » Increment

DecrementOccupanyCount0 _1b »| Decrement Count

| Comparator 4bits

A A=0
Clock 1b >
) FEOccupancyZero0 _1b,

FEOccupancyCounterl 4bits
» Increment Comparator 4bits
DecrementOccupanyCountl 1b »| Decrement Count » A A=0

> A sel R/NW Adr Data
L [ [ |

Register Select Decoder & Read/Write Control

RodResourcesInterfaceBUS  22b
16data+12adr+2ctrl

\ 4
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Model#2 RODController: FETriggerCommands

L1 Accept, 1b i i
: T FastCommandReglsterFlle New masks are loaded into the mask register ONLY after Lla + 4 BCclocks.
from _Calibrate | 1b | FastCommandShifter
TIM BCR lb, SelectCommand 48b ‘ﬂ MASK
ECR 1b ouT v 48b N LOGIC
— > 5 n » 48b 48
CLK 1b —>
> FanOut
1:8 FanOut
8b | 8:48
> en
load Mask0 48b | mask
— REG | FETrigCommand[0..47] 48b_
FastNOTLongCommands 1b _QLL> —> 48
CLK >
E%nOut FanOut mﬁg:((:
1b : 8:48 48b » 13
LongCommand
SyncronousSerialPort0 —CLK >
SelectCommand CommandPulse
CommandStream _QLL>
< Maskl 48b | mask
LongCommand
SyncronousSerialPort1 > FanOut FanOut MASK
SelectCommand CommandPulse 1:8 . LOGIC
8:48 48b o
CommandStream > 48
CLK >
MASKO Register 48bits —CLp
| Masko 48 —Masko 48p | mask
—>§> EBEG FECommandPulse[0..47] 485
MASK1 Register 48bits —>
Maskl 48b —CLK
A sel R/NW Adr Data
N fout] | rnou | | 9SG
1b ) 8:48 48b o 48
Register Select Decoder & Read/Write Control "
CIK ~
A
CLK
RodResourcesiInterfaceBUS  22b K
16data+12adr+2ctrl Maskl 48b | mas
)’ FECommandPulse 1b >
L——>
2/2/00
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